Progesterone, 5a-dihydropogesterone and allopregnanolone's effects on seizures: A review of animal and clinical studies.
The anti-seizure effects of progesterone family compounds have long been known. Over the years, however, most studies have focused on progesterone and on its secondary metabolite allopregnanolone (ALLO), with less attention being paid to its primary metabolite 5a-dihydroprogesterone (DHP). Here we review animal and clinical studies related to the anti-seizure effects of progesterone and its 5a neuroactive metabolites, including DHP and ALLO. Progesterone and its reduced metabolites all have demonstrated seizure-suppression effects in animal models - except in models of absence seizures - with the common side effects of sedation and ataxia. Progesterone and ALLO have also shown anti-seizure effects in clinical trials. A large Phase III trial has revealed that female patients with premenstrual exacerbations of seizures benefit most from progesterone therapy. A liquid suspension of ALLO has also been tested in patients with supra-refractory status epilepticus with some success in a small phase II trial. ALLO's C3 methyl analog ganaxolone is under development as an anti-seizure drug. Progesterone's anti-seizure effects are mostly independent of its genomic receptors and are, in large part, due to its active metabolites. ALLO is a potent allosteric modulator of GABA receptors. Other membrane receptors are thought to be involved in the DHP's anti-seizure actions, but their exact nature is not yet known. Potential drawbacks to the development of progesterone family compounds as anti-seizure drug are their endocrine effects. These compounds might form a basis for the future development of novel anti-seizure drugs, however, with hormonal side effects being mitigated through rational drug design.